Temporal effects of exogenous oocyte-secreted factors on bovine oocyte developmental competence during IVM.
We investigated whether paracrine signalling between the bovine oocyte and cumulus cells is altered during the course of in vitro maturation (IVM). Bovine COCs were cocultured with denuded oocytes or treated with specific oocyte-secreted factors, namely recombinant bone morphogenetic protein (BMP)-15 or growth differentiation factor (GDF)-9, beginning from 0 or 9h IVM. To generate a 9-h denuded oocyte (DO) group, COCs were cultured intact for the first 9h of IVM and then denuded. Coculturing intact COCs with DOs denuded immediately after collection or following 9h of maturation did not affect cleavage rate, but improved blastocyst yield (P<0.05) on Day 8 (51 and 61%, respectively; P<0.05) and cell number compared with COCs cultured alone (41%). Significantly, we observed higher levels of endogenous GDF-9 and BMP-15 protein in oocytes of COCs matured for 9h compared with no incubation. The addition of 175 ng mL(-1) GDF-9 or 10%v/v BMP-15 from partially purified transfected 293H cell supernatant for 24h IVM significantly enhanced development to the blastocyst stage from 40% (control) to 51 and 47%, respectively (P<0.05). However, treatment of COCs with GDF-9 or BMP-15 between 9 and 24h of IVM did not increase blastocyst yield. These results provide evidence of quantitative and possibly qualitative temporal changes in oocyte paracrine factor production during IVM.